ABSTRACT. The Self-Program and the Program for Prevention and Control of Water Addition Products -PPCAAP aims to assess the moisture content in poultry cuts. This work aims to study the text of the law and the interpretation of data and the results obtained. It was observed that in breast samples without bones and skin results were satisfactory and remain within the limits established by legislation, while in breast samples with bone and skin, although the results obtained are within the interval limits of confidence this sample, the values obtained for moisture obey a normal curve, while the values obtained for proteins since they do not, a fact that may be associated with the grinding of the meat with bones at the time of analysis, raising levels protein in the samples. It follows that it is necessary to revise Instruction 32/2010 for a description of the methodology for quantification of proteins and humidity more specifically as regards the type of material used and detailed manner how the sample is processed for later analysis Keywords: poultry meat legislation, poultry breast, water absorption, frauds.
Introduction
Brazilian legislation is severe about the levels of water absorbed during the cooling process applied to poultry carcasses. With the purpose of inhibiting the practice of fraud and deviations of any nature, the Ministério da Agricultura, Pecuária e Abastecimento (Mapa), through the Department of Animal Product Inspection (Dipoa) proposed the Program for Prevention and Control of Water Addition to Products -PPCAAP, through the implementation of Self-Control Programs. This Program created the new specific legislation to evaluate the moisture content in poultry cuts, as the previous legislation was limited to the Dripping Test to control the carcasses. Considering that the parameters used to control water absorption in poultry cuts is performed by the analysis of moisture, protein and the moisture/protein relationship, and that such parameters may vary depending on the pH of the carcass, lineage and weight of the birds, this can directly influence results.
The excessive loss of water by poultry carcasses is the object of continuous and long-lasting controversies between farmers, consumers and the authorities in charge of control (Postolski & Gruda, 1986) . The controversy is frequent in the carcass Acta Scientiarum. Technology Maringá, v. 39, suppl., p. [559] [560] [561] [562] [563] [564] 2017 commercialization process, with values above the norm, even when the water absorption process occurred within the legal levels (Sams, 2001) . The excess water is not necessarily the result of fraudulent injection, but the consequence of an inadequate adjustment of variables that influence the process, the storage temperature variations, that may lead to the formation of irregular ice crystals, damaging the fibers and other meat structures, allowing the moisture to migrate at defrosting, or at the stress caused by improper handling. The Brazilian legislation regulating the procedures for poultry slaughter is described at Ordinance No. 210 of 10/11/1998 (Brasil, 1998) and, although some of the procedures have already been outdated due to the constant changes in the process, this is the law that determines and serves as reference for the indexes of water absorption during the pre-cooling process, among other data.
At the poultry's industrialization process, particularly at the pre-freezing period, the product must be submitted to pre-cooling stages called 'prechiller' and 'chiller' stages, in which the product is immersed in cold water. At this moment, the muscle tissue incorporates an amount of water that should exit the poultry before freezing, otherwise the water incorporated will freeze together with the product, causing an excess weight that could lead to fraud suspicions and harm the consumer economically (Kato et al., 2013) . According to Ordinance No. 210/98 (Brasil, 1998) , regardless of the type of product produced (cuts or whole), the index of water absorption shall be the same, and in other words, the carcass cannot absorb more than 8% of water.
Considering that in the year 2010, (Freitas, Ribeiro, Kato, Shimokomaki, & Pedrão, 2014) .
Certain slaughter companies in Brazil were fined for exceeding the limits of water absorption in poultry cuts, which was assessed through the analysis of the relationship between moisture and protein. This situation created considerable dissatisfaction of these companies, which led them to appeal the decision at Mapa, questioning the method of analysis used, as there are controversies about the methodology that could lead to incorrect interpretations of fraud, damaging the reputation of these companies and the consumer's trust in the product (União Brasileira de Avicultura [Ubabef], 2013) .
Based on the need to provide an effective answer to the public in regards to the continuous disrespect for its interests, the Dipoa determines the immediate application of the Complementary Program to Prevent Fraud in Poultry Meat, with the purpose of definitively restraining this practice. Penalties to the companies fined can go from suspension of productive processes to the cancelation of the label registration. In case of relapse, the accused company may have its permit cancelled with the Dipoa (Brasil, 2010) .
In 2012, the media released that two companies presented water quantities above the legal limit in poultry, in other words, they had quantities above 6%. The results obtained in the tests for marks X and Y were 7.6 and 20.6%, respectively. However, between 2006 and 2008, 76 companies were fined and 180 inspections with concluded administrative processes. Within that period, the state of Paraná had 43 concluded administrative processes, falling behind only to the state of São Paulo, with 67 fines (Freitas et al., 2014) .
The methodology used to evaluate the total content of water in chilled and frozen poultry cuts, with or without skin or bones, is performed in compliance with the method used to determine moisture and the method used to determine the total content of Nitrogen, mentioned in the Normative Ruling 08 of 03/11/2009/Mapa (Brasil, 2009) . In order to perform the analysis, the procedures that precede the grounding of the sample were not mentioned, as for example, if the skin or bones are grinded together, or what is the best way to get a homogeneous sampling. Therefore, the purpose of this work was to analyze the Normative Ruling No. 32/2010 -Mapa for poultry cuts in relationship to its applicability in the laboratory through the method for determining the parameter for the evaluation of the total content of water in poultry cuts, and the determination of the relationship Moisture and Protein.
Material and method Sample collection
Forty samples of boneless and skinless poultry breast and 40 samples with bone and skin, were collected at a poultry slaughterhouse located in the city of north of Paraná State, in random hours and days. After the slaughter process, the samples were packed in Ziploc ® plastic packages, individually identified with labels, transported in coolers and forwarded to the UTFPR's laboratories at the Londrina Campus until the time of analysis.
Determination of the water concentration present in poultry cuts
The technique used to determine the water content present in poultry cuts was performed in accordance with the Normative Instruction no. 08 of 03/11/2009 -Mapa (Brasil, 2009) , with writing described through Normative Ruling no. 25 of 07/18/2013 -Mapa (Brasil, 2013) . It is grounded in the determination of the water and protein contents, and the relationship between water and protein, of fresh poultry cuts (poultry, hen, duck and cockerel), chilled or frozen, with or without skin and bones, according to the method for the determination of moisture and the method for the determination of total nitrogen, both in compliance with the Association of Official Analytical Chemists (AOAC, 1995) .
Determination of the moisture/protein relationship
The current legislation was especially applied (Brasil, 2010) for this methodology. The law establishes the upper limits of tolerance allowed by Ordinance 210/98 (Brasil, 1998) for absorption and loss of water (dripping test) at poultry carcasses, which is 8 and 6%, respectively. Normative Ruling no. 32, of December 3, 2010, published at the Union Official Gazette (DOU), established the parameters for the evaluation of the total content of moisture present in chilled and frozen poultry cuts, as shown in Table 1 (Brasil, 2010) . 
Statistical analysis
The data analysis complied with the following criteria: Initially, the goal was to verify the homogeneity of the poultry breasts collected through random sampling at the frigorific selected for the experiment (Solanar & Salafranca, 1998) . This was done through the application of a statistical control on the breasts with the purpose of verifying the occurrence of discrepant data that could affect the analysis result. At a second stage, the homogeneity statistical tests of Shapiro-Wilk were applied to verify if the data showed a relatively normal distribution, which was confirmed. Based on these premises, a descriptive statistic was developed to provide the central measures, such as median and average, standard deviation and standard error. These measures allowed the establishment of confidence intervals for each modality of moisture and protein of poultry breasts with bones and skin and skinless poultry breasts. After the confidence intervals are established, it was possible to determine the relationship between moisture and protein to compare with Normative Instruction No. 32 of December 3, 2010 (Brasil, 2010) .
Results and discussion
Even when classical and applicable techniques are used, the data collected in the lab may have no quality due to the lack of homogeneity in the analysis or, still, in the sampling, resulting in high values for standard deviation, variance and errors that may harm the credibility of results. Therefore, the first step was to perform the statistical analysis of the quality control to determine moisture and protein contents, as shown in Figures 1, 2, 3 and 4 . It is possible to note that the data followed the quality criteria in regards to its distribution, as the data obtained are within the lower and upper control limits, guaranteeing the absence of discrepant data that may jeopardize the quality of the experiment.
According Table 1 shows the maximum and minimum values for both moisture and proteins, with moisture values within the amounts allowed by IN32/2010. However, this is not the case for protein values, with a limit between 21.05 and 24.37. Samples of the boneless and skinless poultry breast were analyzed, as well as poultry breast samples with bones and skin ( Table 2 ). The samples of breast with skin and bones, in other words, the whole breast, were grinded while still frozen, as the presence of skin complicates the grind. Analysis among frozen samples, when submitted to defrosting, may interfere in the determination of moisture, because the exudate is lost in this process. The results presented here for proteins are above the maximum value in 1.59 g 100 g -1
. The amount obtained must be weighted, as it affects the product's suitability. On the other hand, when observing the values obtained at the statistic described, we have a median very close to the arithmetic mean, indicating once more that the data is reliable. The same experiment should be performed with a larger sampling, with the purpose of expand the sampling N, to verify the reproducibility of the result presented here. Nevertheless, the question about this interpretation is that the values obtained in the table are 3.77 to 3.42, but the value defined by the text described at the Ruling for the M/P Relation is 3.28 to 3.92. Based on Table 4 , if we work with confidence intervals obtained in the experiment, the results are close to the values tabulated for the limits allowed by legislation. Moreno et al. (2000) obtained the values of 19.7% for proteins and 74.90% for moisture in poultry breast. It is worth mentioning that the routine analysis was exclusively performed just with the meat, with no grinding of bones and skin.
Although the samples complied with satisfactory sampling standards, the values obtained for moisture follow a normal curve, while the values obtained for proteins do not. Besides this important fact, a relevant finding is that the maximum value obtained for proteins in the arithmetic mean is 27.29 g 100 g -1 , considerably higher than the amount allowed by legislation. However, it is located within the confidence interval limits of this sample. Considering that this is a sample where the whole breast was grinded (skin and bones), it can be hypothesized that samples analyzed with bones and skin tend to indicate a higher protein value because of the composition of the tissues themselves, besides the possibility of errors in the samples' homogenization process.
Conclusion
It is possible to conclude that a better description of the methodology used for the quantification of proteins and moisture is necessary at Normative Ruling No. 32/2010. More precisely, a more detailed description of how the sample shall be processed for further analysis, as well as a deeper analysis of the protein values of samples of poultry breasts which contain only meat and whole poultry breasts, the values obtained for moisture and proteins, as well as identify if their relations are not fully located within the standards determined by the current legislation. Consequently, systematic studies are needed to solve the uncertainty that may be routinely generated during the analysis indicated by IN 32/2010.
